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RELATED APPLICATIONS 
This application claims the benefit of Korean Patent Application Nos. 1998-14409 and 
1998-381 18, filed on April 22, 1998 and September 15, 1998, respectively, which are hereby 
incorporated by reference in their entirety. 
5 This is a continuation-in-part of application Serial No. 09/145,357, filed September 1, 

1998, which is a continuation of application Serial No. 08/888,164, filed July 3, 1997, now U.S. 
Patent No. 5,835,139. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 This invention relates to a liquid crystal display (LCD) device having a liquid crystal 

display module, and more particularly to a liquid crystal display apparatus that is suitable for a 
side mounting engagement in which a liquid crystal display device is engaged to a portable 
computer and the like. 
Description of the Related Art 

15 Generally, a conventional liquid crystal display device includes an LCD module, a drive 

circuit for driving the LCD, and a case. The LCD module includes a liquid crystal panel having 
liquid crystal cells arranged in a matrix pattern between two glass substrates and a backlight unit 
for irradiating a light onto the liquid crystal panel. Also, the LCD module is provided with 
optical sheets for setting upright a light directed from the backlight unit to the liquid crystal 

20 panel. Such liquid crystal panel, backlight unit and optical sheets may be assembled in an 

integral structure and be protected from an exterior impact so as to prevent a light loss. In this 
regard, in one instance a case or a frame has been provided for a liquid crystal display. The case 
is formed in such a manner as to surround the backlight unit and optical sheets including the 
edge of the liquid crystal panel. Such a liquid crystal display device is mounted in a portable 

25 information processing apparatus, such as a portable computer (e.g., a notebook computer), for 
use as a display apparatus. In order to make a portable information processing apparatus having 
a slim structure, a side mounting system has been used, for example, in which a liquid crystal 
display device has mounting means, such as a screw hole, at the side edge perpendicular to the 
display surface. The liquid crystal display device is fixed to the side surface of the portable 

30 information processing apparatus, preferably at a side surface. 
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As shown in Fig. 1, the side mounting liquid crystal display case includes, for example, a 
frame 14 made from a plastic material, and a top case or frame 2, which is made from a metallic 
material, to engage with the frame 14. The frame 14 supports a reflective sheet 12, a backlight 
and guide 10, optical sheets 8, a liquid crystal panel 6 and a polarizing sheet 4. Fastening 
5 elements such as inserts 1 6 having a female screw thread are inserted to each side surface of the 
. frame 14 using a suitable method such as a high frequency welding technique. The top case 2 is 
installed in such a manner as to surround the side surfaces of the optical sheets 8, the backlight 
and guide 10 and the frame 14 including the edge and the side surfaces of the liquid crystal panel 
6. Engaging holes 2A are formed on each side wall of the top case 2 in such a manner as to 

10 correspond to the inserts 16 of the frame 14. Further, as shown in Fig. 2A, the top case 2 covers 
the frame 14, the upper part of which the reflective sheet 12, the backlight and guide 10, the 
optical sheets 8 and the liquid crystal panel 6, disposed sequentially, are secured. In this case, 
the top case 2 surrounds the edge of the liquid crystal panel 6 to protect the liquid crystal panel 6 
from external impact. The upper polarizing plate 4 is positioned on and at the center of the 

15 surface of the liquid crystal panel 6. 

As shown in Fig. 2A, the liquid crystal display device having the above-mentioned 
structure is mounted on a cover 1 of the notebook computer and the like by means of a screw 1 8, 
for example, which passes through the engaging hole 2A of the top case 2 from the side surface 
of the cover 1 surrounding the display device, and is engaged with the insert 16. 

20 In the side mounting liquid crystal display device employing the insert 16, the frame 14 

may have a large width because the insert 16 has a certain length. For example, the insert 16 
may have a length of at least 2.5 mm so as to be inserted to the side surface of the frame 14 as 
shown in Fig. 2 A using the high frequency welding technique. The frame 14 surrounding the 
insert 16 also may have a thickness of at least 1.1 mm. Accordingly, the side edge of a case for 

25 the side mounting liquid crystal display device has a width more than 3.2 mm. As a result, the 
liquid crystal display device of the side mounting system has a large width. Also, in the side 
mounting liquid crystal display case employing the insert 16, the side wall of the frame 14 may 
be damaged during an additional insertion process. If the frame 14 contains a broken side wall 
or crack, it is difficult to repair and is most likely discarded. This results in a higher 

30 manufacturing cost of the liquid crystal display device, including the liquid crystal module. 
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SUMMARY OF THE INVENTION 
An object of the present invention to provide a side mounting liquid crystal display case 
that is easy to make, has a reduced thickness and reduces the manufacturing cost of the liquid 
crystal display device. 

5 A further object of the present invention is to provide a liquid crystal display case for 

making a slimmer liquid crystal display device. 

Additional features and advantages of the invention will be set forth in the description 
which follows and in part will be apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the invention will be realized and attained 

10 by the structure particularly pointed out in the written description and claims hereof as well as 
the appended drawings. 

To achieve these and other advantages and in accordance with the purpose of the present 
invention, as embodied and broadly described, a flat panel display device comprises an outer 
casing having a side wall; a first frame that supporting the flat panel display, the first frame 

1 5 having a first side panel; a second frame configured to engage the first frame with the flat panel 
display therebetween, the second frame having a second side panel, the second side panel 
defining an opening; and a bracket between the first and second side panels of the first and 
second frames, respectively, the bracket having a projecting part configured to be fitted in the 
opening of the second side panel of the second frame, wherein the frame is secured to the side 

20 wall of the outer casing with a fastener coupled to the bracket through the outer casing. 

According to another embodiment of the present invention, a portable display device 
comprises a flat panel display that displays images; a controller connected to the flat panel 
display for controlling the images; an outer casing that encloses at least a part of the flat panel 
display, the outer casing having at least one side wall; a frame that supports the flat panel 

25 display, the frame having at least one side panel; a top case configured to engage the frame with 
the flat panel display therebetween, the top case having at least one side panel and the side panel 
defining an opening; and a bracket disposed between the side panels of the frame and the top 
case, the bracket having a projecting part configured to be fitted in the opening of the side panel 
of the top case, wherein the frame is secured to the side wall of the outer casing with a fastener 

30 coupled to the bracket through the outer casing. 
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It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the principles of 
the invention. 

Fig. 1 is an exploded perspective view showing a liquid crystal display device; 
Fig. 2A is a cross-sectional view of the liquid crystal display device taken along line I-F 
in Fig. 1 ; 

Fig. 2B is a sectional view of the inserter shown in Fig. 2A; 

Fig. 3 is an exploded perspective view showing a liquid crystal display device according 
to a first embodiment of the present invention; 

Fig. 4 is a cross-sectional view of the liquid crystal display device taken along line II-IF 
in Fig. 3; 

Fig. 5 A is a detailed illustration of one embodiment of an engaging hole shown in Fig. 3; 
Fig. 5B is a detailed illustration of one embodiment of a bracket shown in Fig. 3; 
Fig. 5C is an alternative embodiment of Fig. 5A; 
Fig. 5D is an alternative embodiment of the bracket shown in Fig. 5B; 
Fig. 6 is an exploded perspective view showing the structure of a liquid crystal display 
device according to a second embodiment of the present invention; 

Fig. 7 is a detailed illustration of the bracket shown in Fig. 6; 

Fig. 8A is a detailed illustration of the engaging member shown in Fig. 6; 

Fig. 8B is a detailed plan view of the engaging member shown in Fig. 6; 

Fig. 9 is a detailed illustration of portion A of the top case shown in Fig. 6; and 

Fig. 10 is a sectional view of the liquid crystal display device taken along line III-IIF in 

Fig. 6 where the liquid crystal display device is mounted to a housing such as a cover of 

notebook computer. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



A flat panel display device comprises an outer casing having at least one side wall, a 
frame that supports a liquid crystal display panel and has at least one side panel, a top case 
configured to engage the frame with the liquid crystal panel therebetween and a bracket disposed 
5 between the side panels of the frame and the top case. The top case has at least one side panel 
and the side panel defines an opening. The bracket has a projecting part configured to be fitted 
in the opening of the side panel of the top case. The frame is secured to the side wall of the outer 
casing with a fastener coupled to the bracket through the outer casing. 

According to another aspect of the present invention, the side panel of the top case 
10 includes at least one protrusion projecting adjacent to the opening in the side panel. The bracket 
defines at least one receptacle sized to receive the protrusion. In this regard, the receptacle and 
the projecting part are arranged in the bracket to fit the protrusion and the opening, respectively, 
of the top case. 

According to another aspect of the present invention, the side panel of the top case 

1 5 includes two protrusions projecting on opposite sides of the opening. The bracket defines two 
receptacles sized to receive corresponding protrusions. 

According to another aspect of the present invention, the side panel of the top case 
includes at least one receptacle formed adjacent to the opening in the side panel. The bracket 
defines at least one protrusion sized to fit in the receptacle. The protrusion and the projecting 

20 part are arranged in the bracket to fit the receptacle and the opening, respectively, of the top case. 

According to another aspect of the present invention, the projecting part of the bracket 
includes a threaded inner surface configured to engage the fastener. Moreover, the frame 
includes a groove defined to receive the bracket, the groove being formed opposite of the 
opening of the side wall of the top case. 

25 According to another aspect of the present invention, the side panel of the frame has a 

recess configured to slidingly receive the bracket. The recess of the side panel defines an 
aperture, in which the projecting part of the bracket is aligned with the aperture of the recess. 
Preferably, the projecting part of the bracket includes a threaded inner surface configured to 
engage the fastener. Moreover, the top case projects a lever in the opening of the side panel, the 

30 lever pressing the projecting part of the bracket to hold the bracket in the recess. At least one 
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hook is projecting in the recess from the side panel of the frame to securely engage the bracket in 
the recess. 

Referring to Fig. 3, a liquid crystal display case 100 according to a first embodiment of 
the present invention includes a frame 30 for supporting the liquid crystal display device, a top 
5 case or frame 22 for receiving the frame 30 and preferably surrounding the liquid crystal display 
device, and a bracket 32 located between the frame 30 and the top case 22 to mount the liquid 
crystal display device to an external apparatus, such as a notebook computer. The liquid crystal 
display case 100, according to the present invention, employs a side mounting system. 

The structure for engaging the bracket 32 to the top case 22 will be described as follows. 

10 In the top case 22 as shown in Fig. 5 A, a first engaging hole 22A is defined and engaging 

protrusions 22B and 22C are preferably formed at both sides of the first engaging hole 22A. The 
engaging protrusions 22B and 22C are preferably equally distanced from the first engaging hole 
22A. Also, a female screw or screw hole 32A, preferably having a protruding semi-conical 
shape, is formed in the bracket 32 as shown in Fig. 5B. At both sides of the female screw on the 

15 bracket 32, there are defined second and third engaging holes 32B and 32C corresponding to the 
engaging protrusions 22B and 22C, respectively. The female screw 32A on the bracket 32 is 
used to mount the liquid crystal display device to the external apparatus, such as the notebook 
computer. The engaging protrusions 22B and 22C respectively engage the second and third 
engaging holes 32B and 32C by a spot-welding method or other suitable methods known to one 

20 of ordinary skill in the art. Also, the female screw 32A is inserted into the first engaging hole 
22 A on the top case 22 before a screw inserted into the female screw 3 2 A. Furthermore, the 
bracket 32 engaged to the top case 22 is configured to be inserted into a groove 30A defined at 
the frame 30 to allow the top case 22 and the frame 30 to be mounted to the external apparatus. 
Referring to Fig. 4, the liquid crystal display case 100 according to the present invention 

25 is assembled by inserting the bracket 32, which is coupled to the top case 22, into the groove 
3 OA of the frame 30. In the assembled structure, there are sequentially arranged a reflective 
sheet 28A, a backlight plate 28, a backlight lamp (not shown), and diffusion and prism sheets 26 
on the frame 30. On the sheets, sequentially arranged are a lower polarizing sheet 23, the liquid 
crystal panel 24 and an upper polarizing sheet 21 . The top case 22 surrounds the edges of the 

30 liquid crystal panel 24, thereby protecting the liquid crystal panel 24 from external impact. 
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The bracket 32 engaged to the top case 22 is formed to a predetermined length and 
thickness. In the bracket 32, there is a female screw or thread 32A which has the protruding 
shape, as shown in Fig. 5B, and engages a top case 22 by the screw. The bracket 32 is preferably 
made with a metallic material to prevent cracks and damage due to an exterior impact, vibration 
5 or the like. Alternatively, the bracket 32 may be made with any suitably rigid material known to 
one of ordinary skill in the art. The size of the bracket 32 is minimized to maintain a minimal 
thickness and size. As a result, the liquid crystal display device according to the present 
invention has a reduced length and thickness. For example, if a bracket 32 having a thickness of 
1 .4 mm in accordance with the present invention is installed at both sides of the liquid crystal 

10 display device in lieu of the inserter 16 shown in Fig. 2B, the liquid crystal display device case 
reduces on the x-axis length of the liquid crystal display device by 2.4 mm. Also, the thickness 
of the liquid crystal display device is decreased by about 0.4 mm because the thickness (or 
height) of the frame 30, including the width of the bracket 32, is about 6 mm. 

Alternative embodiments of the present invention are shown in Figs. 5C and 5D. In Fig. 

15 5C, in lieu of the engaging protrusions 22B and 22C, two matching receptacles 22D and 22E are 
provided. Similarly, in Fig. 5D, in lieu of the engaging holes 32B and 32C, two matching 
engaging protrusions 32D and 32E are provided corresponding to the two matching receptacles 
22D and 22E. 

As shown in Fig. 4, the assembled liquid crystal display case 1 00 is coupled to the cover 
20 1 by using screws. As screws are tightened, the top case 22 is securely pressed between the 
cover 1 and the bracket 32. The above-described liquid crystal display case 100 has been 
slimmed by inserting and engaging the bracket 32, which is secured to top case 22 in the groove 
30A of the frame 30. Also, a damaged bracket 32 can be replaced during the manufacturing 
process without discarding the entire frame. As a result, the manufacturing cost for the liquid 
25 crystal display device is reduced. 

Referring to Fig. 6, a liquid crystal display device 200 is shown according to a second 
embodiment of the present invention. The liquid crystal display device 200 includes brackets 
134 for securing the liquid crystal display device 200 to an exterior housing. A frame 132 
supports a reflective sheet 130, a backlight and guide 128, optical sheets 126, a liquid crystal 
30 panel 124, and an upper polarizing plate 122. The top case 120 is installed in such a manner as 
to surround the edges and side surfaces of the liquid crystal panel 124 and the side surfaces of the 
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optical sheets 126, the backlight and guide 128, the reflective sheet 130 and the frame 132. The 
brackets 134 are mounted on the side walls of the frame 132 and are fixed by means of a screw 
(not shown), for example, inserted into the side wall of the frame 132 through a side wall of a 
cover (not shown) of an external equipment (e.g., a notebook computer). A hinge arm may be 
5 inserted between the cover of the exterior equipment and the liquid crystal display device 200 to 
allow the liquid crystal display device 200 to pivot with respect to the base of the external 
equipment. Also, a mounting support member including a female screw is inserted between the 
liquid crystal display device 200 and the hinge arm to fill in a space between the notebook 
personal computer and the liquid crystal display device 200 or to correct a mismatch of the 
10 female screw. 

As shown in Fig. 7, each bracket 134 includes a shaped stator 134A, blades 134B 
extending outward from each side of the stator 134 A, and a female screw or protruding thread 
134C defined at the center of the stator 134A. The blades 134B are formed such that all of them 
are positioned at the rear side by their thickness with respect to the stator 134 A. Guide grooves 

15 134D are preferably defined at the lower side of the blades 134B. Threads defined on the inner 
side of the female screw 134C preferably extend to the rear side of the stator 134A to allow the 
screw to pass through the stator 134A. 

To mount such a bracket 134 in the frame 132, engaging members 138, as shown in Figs. 
8 A and 8B, are defined at the side walls of the frame 132. Each engaging member 138 has first 

20 and second support side walls 138A and 138B positioned at a certain space protruding from the 
frame side wall 132 A. The first and second support side walls 138A and 138B are positioned 
parallel to the frame side wall 132 A to form first and second engaging gaps 138C and 138D. A 
part of the stator 134A and the blades 138B of the bracket 138 are inserted into the first and 
second engaging gaps 138C and 138D, respectively. The left edge of the first support side wall 

25 138 A is preferably connected to the frame side wall 132 A by means of a first connecting rod 
138E, and the right edge of the second support side wall 138B is preferably connected to the 
frame side wall 132 A by means of a second connecting rod 138F. The lower edges of the first 
and second support side walls 138 A and 138B are connected to the frame side wall 132 A by 
means of third and fourth connecting rods 138G and 138H. The center of each connecting rod 

30 138G and 138H is provided with suspended jaws 1381. The suspended jaws 1381 are engaged 
with the guide grooves 134D of the bracket 134. 
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The engaging member 138 further includes a stepped face 138 J protruding away from the 
frame side wall 132 A. In this embodiment, the left edge of the projecting face 138J is opposite 
to the right edge of the first support side wall 138A, while the right edge of the projecting face 
138J is opposite to the left edge of the second support side wall 138B. A female screw or thread 
5 138K is located preferably at the center of the projecting face 138J. A screw 142 which passes 
through the top case 120 and the bracket 134 is received into the female screw 138K. Hooks 
138L are formed at the left and right sides of the upper end of the projecting face 138 J. The 
hooks 138L fix the necks of the stators 134A to the projecting face 138J. The lower end of the 
side surface of the opposed first and second support side walls 138A and 138B are connected to 

1 0 each other by means of a fifth connecting rod 1 3 8M. Through the fifth connecting rod 1 3 8M, 
the third connecting rod 138G is connected to the fourth connecting rod 138H. 

As shown in Fig. 9, the side wall of the top case 120 is provided with an engaging groove 
120A that is adapted and constructed to engage the first and second support side walls 138 A and 
138B. The first and second support side walls 138A and 138B engaged with the engaging 

15 groove 120 A are exposed through the opening of the engaging groove 120 A. Also, the side wall 
of the top case 120 is provided with an engaging tag or lever 120B extending downward from the 
center of the upper end of the engaging groove 120A. A semicircular shaped through hole 120C 
is defined at the lower side of the engaging tag 120B. The female screw protrusion 134C of the 
bracket 134 is inserted into the through hole 120C. Engaging tags 120B are pressed against the 

20 bracket 134. 

Fig. 10 is a sectional view of the liquid crystal display device taken along line III-IIF in 
Fig. 6 where the liquid crystal display device is mounted on an exterior equipment, such as a 
notebook computer. On the upper part of the frame 132 there are sequentially disposed the 
reflective sheet 130, the backlight and guide 128, the optical sheets 126, the liquid crystal panel 

25 124 and the upper polarizing plate 122. The edges of the upper surface of the liquid crystal panel 
124 and the frame 132 and the side surface of the frame 132 are surrounded by the top case 120. 
The bracket 134 is positioned between the side wall of the top case 120 and the side surface of 
the frame 132. The female screw protrusion 134C of the bracket 134 is inserted and fixed to the 
engaging gap 138C, defined on the side wall 132A of the frame 132. The screw 142 is received 

30 through a cover 140 and a hinge arm 144 of the external equipment (e.g., notebook computer), 
the top case 120, and the bracket 134 and into the side wall 132A of the frame 132, thereby 
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securing the liquid crystal display device to the side surface of the cover 140 of the notebook 
computer. Alternatively, the hinge arm 144 may not be used, in which case the screw 142 
engages the cover 140 with the bracket 134. The liquid crystal display device is thus securely 
fastened to the cover 140. 
5 The bracket 134 is preferably made from a metallic material or other suitable material so 

as to prevent damage due to external impact and vibration, etc. and/or an occurrence of a crack 
during the engagement of the screw 142. The bracket 134 made of a metallic material has a 
reduced thickness in comparison to the conventional insert. As a result, the liquid crystal display 
device, as well as the liquid crystal display case, has a narrow width. For example, when the 

10 bracket 134 is formed with a thickness of about 1.3 mm and installed on the side wall of the 
frame 132, the width of the frame is reduced by about 2.3 mm in comparison to when an insert 
having a length of 2.5 mm is used. Furthermore, as the thickness of the side wall of the frame 
132 is reduced, the width of the frame 32 may be reduced. The bracket for mounting the exterior 
equipment of the liquid crystal display device according to the present invention is applicable to 

15 a wide range of display products including a reflective liquid crystal display device and a 

projective liquid crystal display device without a backlight unit. Other display flat panel, such as 
a PDP panel, may be used in the present invention. 

As described above, according to the present invention, a mounting hole is formed in a 
state in which a bracket is engaged with the side wall of the frame, thereby securing the liquid 

20 crystal display device to the external equipment using the side mounting system. Also, the width 
of the liquid crystal display module can be reduced because the bracket has a reduced thickness. 
Moreover, the liquid crystal display device, as well as the notebook computer, can have a 
reduced thickness. 

It will be apparent to those skilled in the art that various modifications and variation can 
25 be made in the present invention without departing from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover the modifications and variations of this 
invention provided they come within the scope of the appended claims and their equivalents. 
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